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A widely distributed commercially available 
target station for the irradiation of solid targets 
is the COSTIS system. The system is specified for 
beams up to 500 W and is equipped with a front 
side He-cooling and water cooling on the back 
side. The target itself has a coin shape with a 
diameter of 24 mm and thickness of 2 mm.  
 
FIGURE 1. COSTIS target system. 
 
This recommends the system for irradiation of 
thin targets like foils but it is also useable for 
irradiation of metal and oxide powders. Howev-
er the irradiation of powders and granulates is 
limited due to the dimension of the target cap-
sule. A setup of a capped closed target is hardly 
achievable. The purpose of this work was the 
modification of the COSTIS target station for the 
use of thicker target capsules. This shall enable 
the more easy and safe handling and irradiation 
of powdery targets and the use of lockable tar-
get capsules.  
 
Material and Methods 
The adaption of the COSTIS system for wider 
targets is easy and fast achievable by the ex-
change of the target guiding plate together with 
the four distance bolts and their bearings.  
 
FIGURE 2. Sectional view of the COSTIS target station 
(red arrow: indicates modified target guiding plate 
(gray); green: modified distance bolts; orange: target 
capsule). 
 
The effort of the replacement of the standard 
with the modified parts is comparable with 
COSTIS maintenance including exchange of the 
window foil and the O-rings.  
 
For the target capsule itself different designs 
were developed and tested. Now various target 
capsules are available, depending on required 
energy, handling needs and properties of the 
target material. Different locking systems can be 
used, from “click” capsules to screwable sys-
tems. Additionally the tightness of the target 
capsule can be achieved by placement of on O-
ring between the lid and capsule body. 
 
 
FIGURE 3. Designs and sectional views of the modified 
target capsules. 
 
Results and Conclusion 
The wider target body allows the capping of the 
target material. This enables a wide range of 
applications. One aspect is the nanoparticle 
research, where radiolabelling is an excellent 
tool for in situ online investigations. The chosen 
design of the target capsule allowed the direct 
activation of TiO2 nanoparticles. Via the nuclear 
reaction 48Ti(p,n)48V radiolabelled [48V]TiO2 na-
noparticles can be obtained. Another example is 
the use of recoil effects for radiolabelling of 
nanoparticles. In this case the kinetic energy of 
the product of the nuclear reaction 7Li(p,n)7Be is 
used to implant a radioactive tracer in different 
nanomaterials like Ag0 – nanoparticles and 
MWCNT (multi wall carbon nano tubes). 
 
In general the irradiation of powders and granu-
lates benefits from the modified design that 




The mechanical design, development and mak-
ing was manly inspired and provided by Jens 
Hauser, member of the Department of Research 
technology of the HZDR. 
